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with 10 dm 3 of liquid propylene and 2.5 standard 1 of dimethylsilanediyibis-l-indenylzirconium(Ti 4 -butadiene) 

hydrogen gas. 10 cm 3 of triisobutylaluminum (20% in dissolved in 10 cm 3 of toluene were reacted with 5.7 mg 

hydrocarbon, 10 mmol) were then added to the reactor and (11.1 /*mol) of B(C 6 F 5 ) 3 dissolved in 10 cm 3 of toluene. The 

the mixture was stirred at 30° C. for 15 minutes. The catalyst polymerization resulted in 2200 g of isotactic polypropylene 

suspension was subsequently added to the reactor, heated to 5 powder. 

the polymerization temperature of 70° C. (4° C/min) and the The catalyst activity was 440 kg of PP/(g of metallocenex 

polymerization system was kept at 70° C. for 1 hour by n ). 

cooling. The polymerization gave 3200 g of isotactic VN=52 cm 3 /g, mp.=140° C, 1^^49,000 g/mol, MJM n = 

polypropylene powder. 2.2. 

The catalyst activity was 320 kg of PP/(g of metallocenex io u 6 mg (4Q 7 Qf rac _ dimet hylsilanediylbis-l- 

h). indenylzirconiumdimethyl were dissolved in 10 cm 3 of 

VN-164 cnrVg, mp.=147° C, MFl (230nAG) ~25 dg/min. toluene and reacted with 21 mg (41 /anol) of B(C 6 F S ) 3 

EXAMPLE 22 dissolved in 10 cm 3 of toluene. No turbidity or precipitate 

i5 formation can be observed. The catalyst solution is used for 

The preparation of the catalyst suspension of Example 10 the polymerization as in Example 9. This resulted in 130 g 

was repeated, except that 2 mg (3.1 ^mol) of rac- 0 f isotactic polypropylene powder. 

dimethylsilanediylbis(2-ethyl-4-phenyl-l-indenyl) cata i yst activity was 8 kg of PP/g(g of metallocenex 

zirconium(4-butadiene) dissolved in 5 cm 3 of toluene were ^ 

reacted with 1.7 mg (3.3 fimol) of B(C 6 F 5 )3 dissolved in 5 yN ^ 67 cm3/ mp ^ 139S - C, M„=62,000 g/mol, 

W cm 3 of toluene. The polymerization gave 2150 g of isotactic MJM -21 

U*i polypropylene powder. We ^ laim *. 

££l The catalyst activity was 1075 kg of PP/(g of j A zwitterionic transition metal compound of the for- 

lf\ metallocenexh). m ula I 

y VN=656 cm 3 /g, mp.=162° C, MFI (230/5) =0.8 dg/min, 25 

M^-957,000 g/mol, MJM n =3.0. (I) 

J EXAMPLE 23 

fll The preparation of the catalyst suspension of Example 10 AR^ 

a" was repeated, except that 2 mg (2.8 /*mol) of rac- 30 

L : dimethylsilanediylbis(2-methyl-4-naphthyl-l-indenyl) 

^ zirconium( 4-butadiene) dissolved in 5 cm 3 of toluene were where 

HI reacted with 1.4 mg (2.8 /nnol) of B(C£ S )3 dissolved in 5 L are identical or different and are each a Jt-ligand or an 

O cm 3 of toluene. The polymerization gave 2500 g of isotactic electron donor, n is equal to 1, 2, 3 or 4, 

ffi polypropylene powder. 35 M is a metal atom of group Hlb, IVb, Vb or VIb of the 

S| The catalyst activity was 1250 kg of PP/(g of Periodic Table of the Elements, 

metallocenexh). X is a heteroatom or a hydrocarbon group having 1-40 

^ VNo777 cm 3 /g, mp.=163° C, MFI (230/5) =0.5 dg/min, carbon atoms, 

M « 1,200,000 g/mol, MJM n ~3.2. X' is a hydrocarbon group having 1-40 carbon atoms, 

pyampi voa 40 A is an atom of group lb, lib, Ilia, Hlb, IVa, Va, Vb, VIb, 

tAAJVtfLt ^ Vllb or Vlllb of the Periodic Table of the Elements, 

10 g of silica gel (Davison 948), which had been condi- ri are identical or different and are each a perhalogenated 

tioned at 800° C, were admixed with 0.5 g of B(C 6 F 5 ) 3 Q-C^-hydrocarbon radical, and m is equal to 1, 2, 3, 

dissolved in 15 cm 3 of toluene and homogenized. The 4 or 5 

solvent was taken off in vacuo. This resulted in a free- 45 2. A transition metal compound as claimed in claim 1, 

flowing powder. 200 mg of rac-dimethylsilanediylbis(2- wherein the radicals L are identical or different and are each 
methyl-l-indenyl)zirconium(4-butadiene) (435 /rniol) 

were a Jt-ligand. 

dissolved in 15 cm 3 of toluene and applied in small portions 3 ^ transition metal compound as claimed in claim 1, 

to the intensively stirred, free-flowing powder. The powder wherein the radicals L are identical or different and are each 

acquires an intense dark red color. The toluene was subse- 50 an unsubstituted or substituted cyclopentadienyl group, 

quently taken off in vacuo. This resulted in 11.3 g of 4 ^ transition metal compound as claimed -in claim 1, 

supported catalyst as free-flowing powder. 1.5 g of the wherein the radicals L are linked to one another via a bridge, 

supported catalyst were suspended in 10 ml of hexane and 5 ^ transition metal compound as claimed in claim 1, 

introduced into the polymerization reactor. The polymeriza- wherein n=2 when M is a metal atom of group IVb of the 

tion was carried out by a method similar to Example A at 70° 55 Periodic Table of the Elements. 

C. The excess monomer was drawn off and the polymer a transition metal compound as claimed in claim 1, 

powder was dried in vacuo. This gave 2350 g of isotactic wherein 

polypropylene powder having a bulk density of 0.44 g/ml M fe a meUd atom of IVb of lhe Periodic Tab i e of 

and a mean particle size of the polymer particles of 650 /an. ^ Elements, n is equal to 2, 

if at SS? c / pol i r u r ^ v %TiS cm ^T^JlLn • L m identical or different and are each a M * xed or 

M„-192,000 g/mol, UJM-22, MFI (23<V2J , r 13 dg/min. unsubstituted cyclopentadienyl group, where two radi- 

EXAMPLE 25 cals L are optionally linked to one another via a bridge 

Z and 

Comparative Example 65 z fe CR 2 R a Qr siR 2 R 3 Qr a unit S i— (CR 2 R 3 ) X —Si which 

The preparation ofthe catalyst suspension of Example 10 links two fragments L„M"*XX f — A — R 1 m with one 

was repeated, except that 5 mg (11.1 /anol) of rac- another, where x is an integer from 0 to 10, 



m 
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X and X' together form a three-membered to five- 
membered hydrocarbon chain which can be saturated 

or unsaturated and are unsubstituted or substituted by ^ Hal 
one or more Q-Czo-hydrocarbon radicals, 
R 2 and R 3 are identical or different and are each a 5 
hydrogen atom, a halogen atom, a Q-C^-alkyl group, ^ a und of the formula m 
a Q-Cio-flubralkyl group, a Q-C^-alkoxy group, a 
C 6 -Ci4-aryl group, a C 6 -C 10 -fluoroaryl group, a 

C 6 -Cio- ar yl ox y gro u P» a Cj-C^-alkenyl group, a 1Q x © 
C 7 -C 40 -arylalkyl group, a CV-C^-alkylaryl group, a | 
C 8 -C4o-arylalkenyl group, or R 2 and R 3 together with B e 

the atoms connected them form one or more rings, and 

R 2 and R 3 are optionally bonded to L; and reading the reaction product with a compound of the 

A is an atom of group lb, lib, Ilia, IVa, Va, Vb of the 15 formula AR J m , where L, n, M, X, B, A, R 1 and m in the 

Periodic Table of the Elements, formulae II, III and AR 2 m are as defined for the formula I and 

R 1 are identical or different and are each a perfluorinated ** a J * s ? naIo S e . n atom - 

^ diQiuvui^ax ^ r 11. A zwitenonic transition metal compound of the for- 

alkyl or aryl group havmg from 1 to 20 carbon atoms mu j a r 

aDd 20 

m is equal to 2, 3 or 4. L e 

7. A transition metal compound as claimed in claim 6, Z^M — (X — xo — B e R 3 1 



wherein 

M is zirconium, 
n is equal to 2, 



L' 



25 wherein: 

. , , , , » • L and L' are identical or different and are each a substi- 

L are identical or different and are each a substituted mted 0f ^55^^ cyclopentadienyl group; 

cyclopentadienyl group, where two radicals L are z fa a brfd lmkm tfaer said L and L . and is a group 

linked to one another via a bridge Z, where Z is CR'R' of tne f ormu i a CR 2 R 3 or SiR 2 R 3 ; 

or SiR 2 R 3 and R 2 and R 3 are as defined in claim 6, 30 R 2 and R a m i^^i or different and are each a 

X and X' together form an unsaturated four-membered hydrogen atom, a halogen atom, a Cj-Cjo-alkyl group, 

hydrocarbon chain whose hydrogen atoms are option- a Cj-Cjo-fluoralkyl group, a Cj-CjQ-alkoxy group, a 

ally replaced by Q-C^-alkyl groups, C 6 -C 14 -aryl group, a C 6 -C 10 -fluoroaryl group, a 

a * c K rtrrtn a tnm C<s-C 10 -aryloxy group, a Q-Cjo-alkenyl group, a 

A is boron atom, ^ Cr-C^-arylalkyl group, a CV-C^-alkylaryl group, a 

R 1 are identical and are each a pentafluorophenyl group C 8 -C 40 -arylalkenyl group, or R 2 and R 3 together with 

(C 6 F 5 ) and the atoms connected them form one or more rings, and 

m is equal to 3. r2 ^ R * are optionally bonded to L; 

8. A catalyst component comprising at least one transition M is a metal atom of group I Vb of the Periodic Table of 
metal compound as claimed in clainrl. 40 tne Elements i 

9. A catalyst component as claimed in claim,* addition- X-X! is a 3- to 5-membered saturated or unsaturated 

. : . hydrocarbon chain which is unsubstituted or substi- 

ally containing a support. ^ ^ or ^ c ydrocarbon radicals; and 

10. A piocess for preparing a compound accordmg to ^ Rl m ° f ^ m ^ a 
claims of the formula 1, perfluorinated alkyl or aryl group having from 1 to 20 

carbon atoms. 

^ 12. A catalyst system for olefin polymerization compris- 

® ^ x \ x , ing a transition metal compound of claim 11 and, optionally, 

e , / a catalyst support material. 

ARm 13. A catalyst system as claimed in claim 12, wherein said 

catalyst system is essentially free of an aluminoxane except 
when said catalyst support material is present and is a solid 
aluminoxane. 

L are identical or different and are each a it ligand or an 14. The catalyst as claimed in claim fr, wherein M is 
electron donor, n is equal to 1, 2, 3 or 4, 55 titanium, zirconium or hafnium, 

M is a metal atom of group Illb, IVb, Vb or VIb of the 15 - ^ catalyst as claimed in claim 12, wherein M is 
Periodic Table of the Elements, zircomum. 

„ , , , , . , . . An 16. The catalyst as claimed in claim 14, wherein an 

X is a heteroatom or a hydrocarbon group havmg 1-40 unsu bstituted or ' • 

carbon atoms, K>r . ~ 

60 M is Zr, 

X* is a hydrocarbon group having 1-40 carbon atoms, n ^ equal t0 2j 

A is an atom of group lb, lib, Ilia, Illb, IVa, Va, Vb, VIb, l are identical or different and are each a substituted 

Vllb or Vlllb of the Periodic Table of the Elements, cyclopentadienyl group, where two radicals L are 

R J are identical or different and are each a perhalogenated linked to one another via a bridge Z, and 

Cj-C^-hydrocarbon radical, and m is equal to 1, 2, 3, 65 Z is CR 2 R 3 or SiR 2 R 3 or a unit Si— (CR 2 R 3 ) X — Si which 

4 or 5, which comprises reacting a compound of the links two fragments L M M*XX*A — R x m with one 

formula II another, where x is an integer from 0 to 10, 



50 



where 



• 
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X and X' together form a three-membered to five- isopropylidene(cyclopentadienyl)(indenyl)Zr + 

membered (C3-C 5 )-alkyl chain which is saturated or CH 2 CHCHCH 2 B _ (C 6 F 5 ) 3 ; 

unsaturated and optionally substituted by Cj-Qo- [A-Tj^cyclopentadienyl^.TJ-trimethyl-CTi 5 ^^^,?- 

hydrocarbon radicals, tetrahydroindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

Ais a metal of group lb, lib, IIIb,IVa,Vb, of the Periodic 5 dimethylsilanediylbis(2.methylindenyl)Zr + 

Tahlp nf the Piemen ts 0CH 2 CH 2 CH 2 B (C 6 F 5 ) 3 ; 

jaoie oi me clcm ' ^ ntaflllor ; dimethylsilanediylbisindenylZr + 0CH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 

R* are identical or different and are each a pentafluon- * y lsilanediylbis(2- m ethylbenzoindenyl)zV 

nated alkyl or aryl group having from 1 to 20 carbon OCH 2 CH 2 CH 2 B~(C 6 F 5 ) 3 ; 

atoms > dime thylsilanediy 1(2 -methylbenzoindenyl)(2- 

R 2 and R 3 are identical or different and are each a ™ methyHndenyl)Zr + OCH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 

hydrogen atom, a halogen atom, a Cj-C^-alkyl group, dimethylsilanediyl(2-methylbenzoindenyl)(2-methyl-4- 

a Q-Cjo-fluoralkyl group, a Q-CjQ-alkoxy group, a phenyhndenyl)Zr + OCH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 

C 6 -C 14 -aryl group, a C 6 -C 10 -fluoroaryl group, a dimethylsilanediyl(2-methylindenyl)(4-phenylindenyl)Zr + 

C 6 -Cio- ar yloxy g^P* a Q-Cjo-alkenyl group, a OCH 2 CH 2 CH 2 B - (C 6 F 5 ) 3 ; 

Cr-C^-arylslkyl group, a Cr-C^lkylsiryl group, a 15 dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + 

C 8 -C 40 -arylalkenyl group and OCH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 

m is equal to 3. dimethylsilanediylbis(2-methyl-4,6-diisopropylindenyl)Zr + 

17. The catalyst as claimed in claims, wherein OCH 2 CH 2 CH 2 B (C 6 F 5 ) 3 ; 

w . . dimethylsilanediylbis(2-methylindenyl)Zr + 

M is zirconium, 2Q C H 2 CHCHCH 2 B-(CF 3 ) 3 ; 

n is equal to 2, dimethylsilanediylbisindenylZr + CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 

L are identical or different and are each a substituted dimethylsilanediylbis(2-methylbenzoindenyl)Zr + 

cyclopentadienyl group, where two radicals L are qj CHCHCH 2 B"(CF3) 3 ; 

bonded to one another via a bridge Z, where Z is CR 2 R 3 d ime 2 thylsilan 2 ediyl(2 3 'methylbenzoindenyl)(2- 

or SiR R , 25 methyhndenyl)Zr + CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 

X and X' together form an unsaturated four-membered dimethylsilanediyl(2-methylbenzoindenyl)(2-methyl-4- 

(C 4 )-alkyl chain whose hydrogen atoms can also be p henyhndenyl)Zr*CH 2 CHCHCH 2 CH 2 B-(CF 3 ) 3 ; 

replaced by Ci-C^-alkyl groups, dimethylsilanediyl(2-methylindenyl)(4-phenylindenyl)Zr + 

A is a boron atom, CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 

R 1 are identical and are each a pentafluorophenyl group 30 dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + 

(C 6 F 5 ), CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 

R 2 and R 3 are identical or different and are each a dimethylsilanediylbis(2-methyl-4,6-diisopropylindenyl)Zr* 

hydrogen atom, a halogen atom, a Cj-C^-alkyl group, CH 2 CHCHCH 2 B~(CF 3 ) 3 ; 

a Cj-Cjo-fluoralkyl group, a Cj-Qo-alkoxy group, a dimethylsilanediylbis(2-methyl-4-naphthylindenyl)Zr + 

C 6 -C 14 -aryl group, a C 6 -C 10 -fluoroaryl group, a 35 CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 

C 6 -C 10 -aryloxy group, a C2-C 10 -alkenyl group, a dimethylsilanediylbis(2-methylindenyl)Zr H, "CH 2 C(CH 3 )C 

C r -C 40 -arylalkyl group, a (VC40- alk y la ryl group, a (CH 3 )CH 2 B"(CF 3 ) 3 ; 

C 8 -C 40 -arylalkenyl group and m is eqyal to 3. dimethylsilanediylbisindenylZr*CH 2 C(CH 3 )C(CH 3 )CH 2 B" 

18. The compound as claimed in claim 1, wherein the (CF 3 ) 3 ; 

transition metal compound of the formula I is selected from 40 dimethylsilanediylbis(2-methylbenzoindenyl)Zr + CH 2 C 

the group consisting of (CH 3 )C(CH 3 )CH 2 B"(CF3) 3 ; 

bis(cyclopentadienyl)Zr + CH 2 CHCHCH 2 B - (C 6 F 5 ) 3 ; dime thylsilanediy l(2-metbylbenzoindenyl)(2- 

bis(methylcyclopentadienyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; methyhndenyl)Zr + CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF3) 3 ; 

bis(n-butylcyclopentadienyl)Zr 4 "CH 2 CHCHCH 2 B"(C 6 F5)3; dimethylsilanediyl(2-methylbenzoindenyl)(2-methyl-4- 

bisindenylZr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 45 phenylindenyl)Zr + CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 ) 3 ; 

(tert-butylamido)dimethyl(tetramethyl-T| 5 - dimethylsilanediyl(2-methylindenyl)(4-phenylindenyl)Zr* 

cyclopentadienyOsilaneZr^CHCHCHjB-^Fj^; CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 ) 3 ; 

bis(2-methylbenzoindenyl)Zr + CH 2 CHCHCH 2 B"(C <5 F 5 ) 3 ; dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + CH 2 C 

dimethylsilanediylbis(2-methylindenyl)Zr + (CH3)C(CH 3 )CH 2 B-(CF 3 ) 3 ; 

CH 2 CHCHCH 2 B~(C tf F 5 ) 3 ; 50 dimethylsilanediylbis(2-methyl-4,6-diisopropylindenyl)21r + 

dimethylsilanediylbisindenylZr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; CH 2 C(CH 3 )C(CH 3 )C 2 B-(CF 3 ) 3 ; 

dimethylsilanediylbis(2-methylbenzoindenyl)Zr + dimethylsilanediylbis(2-methyl-4-naphthylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C e F 5 ) 3 ; CH 2 C(CH 3 )C(CH 3 )CH 2 B"(CF 3 ) 3; 

dimethylsilanediyl(2-methylbenzoindenyl)(2- methylphenylmethylene(fluorenyl)(cyclopentadienyl)Zr + 

methylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 55 CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

dimethylsilanediyl(2-methylbenzoindenyI)(2-methyl-4- diphenylmethylene(fluorenyl)(cyclopentadienyl)Zr + 

phenylindenyOZr^CHCHCH^-CCeFs^; CH 2 CHCHCH 2 B-(C e F 5 ) 3 ; 

dimethylsilanediyl(2-methylindenylX4-phenylindenyl)Zr + isopropylidene(3-methylcyclopentadienyl)(fluorenyl)Zr + 

CH 2 CHCHCH 2 B-(C^ 5 ) 3 ; CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr* 60 dimethylsilanediyl(3-tert-butylcyclopentadienylXfiuorenyl) 

O^CHCHO^B"^^; Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

dimethylsilanediylbis(2-methyl-4,6-diisop^opylindenyl)Zr* , ' diphenylsilanediyl(3-(trimethylsilyl)cyclopentadienyl) 

OijCHCHCH^-CC^^; (fluorenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

dimethylsilanediylbis(2-methyl-4-naphthylindenyl)Zr + phenylmethylsilanediylbis(2-methylindenyl)Zr + 

O^CHCHCHjB'CC^; 65 CH 2 CHCRCH 2 B'(C^ 5 ) Z ; 

isopropylidene(cyclopentadienyl)(fluorenyl)Zr + phenylmethylsilanediylbisindenylZr*CH 2 CHCHCH 2 B" 

^CHCHCH^C^a; (C 6 F S ) 3 ; 
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phenylmethylsilanediylbis(2-methyl-4,5-benzoindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediyI(2-methyl-4,5-benzoindenyl)(2- 

methylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenyimethylsilanediyl(2-methyl-4,5-benzoindenyl)(2- 

methyl-4-phenylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediyl(2-methylindenylX4-phenylindenyl) 

Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediylbis(2-methyl-4-phenylindeQyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediylbis^-ethyM-phenylindenylJZr"'' 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmetbylsilanediylbis(2-methyl-4,6- 

diisopropylindenyl)Zr*CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediylbis(2-methyl-4-napbthylindenyl)Zr + 

CHjCHCHCH^CyF^; 
etbylenebis(2-methylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F s ) 3 ; 
ethylenebisindenylZr^CHjCHCHCH^-^FjJa; 
ethylenebis(2-methyl-4,5-benzoindenyl)Zr* 

CH 2 CHCHCH 2 B-(C <S F 5 ) 3 ; 
ethylene(2-metoyl-4,5-benzoindenylX2-methylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylene(2-methyl-4,5-benzoindenyl)(2-metbyl-4- 

phenylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylene(2-methylindenyl)(4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylenebis(2-methyl-4,5-benzoindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylenebis(2-metbyl-4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylenebis(2-methyl-4,6-diisopropylindenyl)Zr + 

CHaCHCHCHaB-CC^; 
ethylenebis(2-methyl-4-naphthylindenyl)Zr + 

CHaCHCHCHaB-CC^; 
ethylenebis(2-ethyl-4-phenylindenyl)Zr + CH 2 CHCHCH 2 B- 

(C 6 F 5 ) 3 ; 

ethylenebis(2-ethyl-4,6-diisopropylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylenebis(2-ethyl-4-naphthylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediylbis(2-ethyl-4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediylbis(2,3,5-trimethylcyclopentadienyl)Zr + 

CHjCHCHCHaB-CC^^; 
l,6-{bis[methylsiIylbis(2-methyl-4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}hexane; 
l,6-{bis[methylsilylbis(2-ethyl-4-phenylindenyl)Zr' t ' 

CH 2 CHCHCH 2 B-(C fi F 5 ) 3 ]}hexane; 
l,6-{bis[methylsilylbis(2-methyl-4-naphthylindeDyl)Zr + 

OT 2 CHCHCH 2 B-(C<f 5 ) 3 ]}hexane; 
l,6-{bis[methylsilyIbis(2-metbyl-4,5-benzoindenyl)Zr + 

CH 2 CHCHCH 2 B-(C,5F 5 ) 3 ]}hexane; 
l,6-{bis[methylsilyl(2-methyl-4-phenylindenyl)(2- 

methylindenyOZ^CHjCHCHCHaB-^F^Ihexane; 
l,2-{bis[methylsilylbis(2-methyl-4-phenylindenyl)Zr + 

l,2-{bis[metbylsilylbis(2-ethyl-4-phenylindenyl)Zr* 

CHiCHCHC^B^C^lJethane; 
l,2-{bis[metbylsilylbis(2-methyl-4-naphthyli^dcDyl)Zr* , ■ 

CHjCHCHCH^-CC^aJJethane; 
l,2-{bis[methylsilylbis(2-methyl-4^-benzoindenyl)Zr + 

CH 2 CHCHCH 2 B-(C<f 5 ) 3 ]}ethane; and 
l,2-{bistmetbylsilyl(2-methyl-4-phenylindenyl)(2- 

methylindenyl)Zr + CH 2 CHCHCH 2 B*(C 6 F 5 ) 3 ]}ethane. 

19. The catalyst as claimed in claim 9, wherein the 
transition metal compound of the formula I is selected from 
the group consisting of 



bis(cyclopentadienyl)ZrCH 2 CHCHCH 2 B"(C 6 F 5 )3; 
bis{methylcyclopentadienyl)Zr + C 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
bis(n-butylcyclopentadienyl)Zr*CH 2 CHCHCH 2 B _ (C 6 F 5 ) 3 ; 
bisindenylZr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
5 (tert-butylamido)dimethyl(tetramethyl-Ti 5 - 

cyclopentadienyl)silaneZr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
bis{2-methylbenzoindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
d ime th ylsi 1 anediylbis(2- methyl in deny l)Zr* 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
10 dimethylsilanediylbisindenylZr + CH 2 CHCHCH 2 B"(C 6 F 5 ) 3 ; 
dimethylsilanediylbis(2-methylbenzoindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediyl(2-methylbenzoindenyl)(2- 

methyUndenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
15 dimethylsilanediyl(2-methylbenzoindenyl)(2-methyl-4- 

phenyHndenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediyl(2-methylindenyl)(4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + 
20 CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

dimethylsilanediylbis(2-methyl-4,6-diisop^opylindenyl)Z^' , ' 

cn 2 cucncu 2 B-(c^ s ) 3 ; 

dimethylsilanediylbis(2-methylbenzoindenyl)Zr + 
CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 
25 dimethylsilanediyl(2-methylbenzoindenyl)(2- 
methyHndenyl)Zr + CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 
dimethylsilanediyl(2-methylbenzoindenyl)(2-methyl-4- 

phenylindenyOZr^CHsCHCHCI^B-CCF^; 
dimethylsilanediyl(2-methylindenyl)(4-phenylindenyl)Zr + 
30 CH 2 CHCHCH 2 B-(CF3) 3 ; 

dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B"(GF 3 ) 3 ; 
dimethylsilanediylbis(2-methyI-4,6-diisopropylindenyl)Zr + 
CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 
35 dimethylsilanediylbis(2-methyl-4-naphthylindenyl)Zr + 
CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 
dimethylsilanediylbis(2-methylindenyl)Zr + CH 2 C(CH 3 )C 

(CH 3 )CH 2 B"(CF 3 ) 3 ; 
dimethylsilanediylbisindenylZr*CH 2 C(CH 3 )C(CH 3 )CH 2 B" 
40 (CF3) 3 ; 

dimetnylsilanediylbis(2-methylbenzoindenyl)Zr + CH 2 C 

(CH^qCHJC^BlCF,),; 
dimethylsilanediyl(2-methylbenzoindenyl)(2- 
methylindenyl)Zr + CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 ) 3 ; 
45 dimethylsilanediyl(2-metnylbenzoindenyl)(2-methyl-4- 
phenyhndenyl)Zr + CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 ) 3 ; 
dimethylsilanediyl(2-methylindenyl)(4-phenylindenyl)Zr + 

CH 2 C(CH 3 )qCH 3 )CH 2 B-(CF 3 )3; 
dimethyIsilanediylbis(2-metbyl-4-naphthylindenyl)Zr + 
50 CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 

isopropylidene(cyclopentadienyl)(fluorenyl)Zr + 

CHaCHCHCHaB^CcFs^; 
isopropylidene(cyclopentadienyl)(indenyl)Zr + 
C^CHCHCHjB^CeF^; 
55 [4-Ti 5 -cyclopentadienyl-4,7,7-trimethyl-(Ti 5 -4 ,5,6,7- 
tetrahydroindenyOZr^CHjCHCHCHjB^CgF^g; 
d ime th y lsila nediylbis(2- methyl in denyl)Zr* 

0CH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 
dimethyls0anediylbisindenylZr + OCH 2 CH 2 C2B"(C 6 F 5 ) 3 ; 
dimethylsilanediylbis(2-methylbenzoindenyl)Zr* 

OCH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediyl(2-methylbenzoindenyl)(2- 

methyUndenyl)Zr*OCH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediyl(2-methylbenzoindenyl)(2-methyl-4- 

phenyUndenyl)Zr + OCH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediyl(2-methylindenyI)(4-pbenylindenyl)Zr + 
0CH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 
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dimethylsilanediylbis(2-methyI-4-phenylindenyl)Zr + 

0CH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediylbis(2-methyl-4 f 6-diisopropyIindenyl)Zr + 

0CH 2 CH 2 CH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediylbis(2-methylmdenyl)Zr + 

CH 2 CHCHCH 2 B-(CF 3 ) 3 ; 
dimethylsilanediylbisindenylZr + CH 2 CHCHCH 2 B-(CF 3 )3; 
dimethylsilanediylbis(2-methyl-4-phenylindenyl)Zr + CH 2 C 

(CH3)C(CH3)CH 2 B-(CF 3 ) 3 ; 
dimetbylsilanediylbis(2-methyl-4,6-diisopropylindenyl)Zr + 

CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 ) 3 ; 
dimethylsilanediylbis(2-methyl-4-naphthylindenyl)Zr* 

CH 2 C(CH 3 )C(CH 3 )CH 2 B-(CF 3 ) 3 ; 
methylpbenylmethyIene(fluorenyl)(cyclopentadienyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
diphenylmethylene(fluorenyl)(cyclopentadienyl)Zr + 

CHsCHCHCH^-CQF^; 
isopropylidene(3-methylcyclopentadienyl)(fluorenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
dimetbylsilanediyl(3-tert-butylcyclopentadienylXfluorenyl) 

Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
diphenylsilanediyl(3-(trimethylsilyl)cycIopentadienyl) 

(fiuorenyl)Zi + CH 2 CHCHCH 2 B-(C <s F 5 ) 3 ; 
pbenylmethylsilanediylbis(2-methylindenyl)Zr* 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediylbisindenylZr + CH 2 CHCHCH 2 B~ 

(C 6 F 5 ) 3 ; 

phenylmethylsilanediylbis(2-methyl-4,5-benzoindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediyl(2-methyl-4,5-benzoindenyl)(2- 

methylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediyl(2-methyl-4 f 5-benzoindenyl)(2- 

methyl-4-phenylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediyl(2-methylindenylX4-phenylindenyl) 

Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
pbenylmethylsilanediylbis(2-methyl-4-phenylindenyl)Zr* ,: 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediylbi^-ethyM-phenyliDdenyOZr*" 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediylbis(2-methyl-4,6- 

diisopropylindenyI)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
phenylmethylsilanediylbis(2-methyl-4-naphthylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylenebis(2-methylindenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F5) 3 ; 
ethylenebisindeDylZr^CHzCHCHCHsB-CCeFj^; 
etbylenebis(2-metbyl-4,5-benzoindenyl)Zr* 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylene(2-methyl-43-benzoindenylX2-methylindenyl)Zr + 
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ethylene(2-methyl-4,5-benzoindenyl)(2-methyl-4- 

phenynndeDyl)& + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylene(2-methylindenyl)(4-phenylindenyl)Zr"* 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylenebis(2-methyl-4,5-benzoindenyl)Zr* 

CH 2 CHCHCH 2 B-(C e F 5 ) 3 ; 
ethylenebis(2-methyl-4-phenylindenyl)Zr"* 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylenebis(2-methyl-4,6-diisopropylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
e th ylen ebis(2 -methyl- 4- naphthylindenyl)Zr + 

CH 2 CHCHCH 2 B"(C 6 F 5 ) 3 ; 
ethylenebis(2-ethyl-4-phenylindenyl)Zr*CH 2 CHCHCH 2 B" 

(C 6 F 5 ) 3 ; 

ethylenebis(2-ethyl-4,6-diisopropylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
ethylenebis(2-ethyl-4-naphthylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediyIbis(2-ethyl-4-phenylindenyl)Zr" , " 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ; 
dimethylsilanediylbis(2 > 3,5-trimethylcyclopentadienyl)Z^* , " 

CH 2 CHCHCH 2 B*(C ? F 5 ) 3 ; 
l,6-{bis[methylsilylbis(2-methyl-4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}hexane; 
l,6-{bis[methylsilylbis(2-ethyl-4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}hexane; 
l,6-{bis[methylsilylbis(2-methyl-4-naphthylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}hexane; 
l,6-{bis[methylsilylbis(2-methyl-4,5-benzoindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}hexane; 
l,6-{bis[methylsilyl(2-methyl-4-phenylindenyl)(2- 

melhyUndenyl)Zr + CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}hexane; 
l,2-{bis[methylsilylbis(2-methyl-4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}ethane; 
l,2-{bis[methylsilylbis(2-ethyl-4-phenylindenyl)Zr + 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}etbane; 
l,2-{bis[methylsilylbis(2-methyI-4-naphthylindenyl)Zr* 

CH 2 CHCHCH 2 B-(C 6 F 5 ) 3 ]}ethane; 
l,2-{bis[methylsilylbis(2-metbyl-4,5-benzoindenyl)Zr + 

CH 2 CHCHCH 2 B-(C tf F 5 ) 3 ]}ethane; and 
l,2-{bis[methylsilyl(2-methyl-4-phenylindenyl)(2- 

methylindenyl)Zr + CH 2 CHCHCH 2 B - (C 6 F 5 ) 3 ]}ethane. 

20. The compound as claimed in claim- 1, wherein M is 
zirconium. 

21. The compound as claimed in claim 1, wherein M is a 
metal atom group IVb of the Periodic Table of Elements. 



22. A transition metal compound of the formula IV 




(IV) 



wherein 

L are identical or different and are each a substituted n ligand. 
n is equal to L2. 3, or 4. 

M is a metal atom of group Illb. IVb. Vb or VIb of the Periodic Table of the Elements. 
X is a heteroatom or a hydrocarbon group having 1-40 carbon atoms. 
2C is a hydrocarbon group having 1-40 carbon atoms. 

23. The transition metal compound as claimed in claim 22. wherein the ra dicals L are 
identical or different and are each a substituted cvclopentadienvl group. 

24. The transition metal compound as claimed in claim 22. wherein the ra dicals L are 
linked to one another via a bridge. 

25. The transition metal compound as claimed in claim 22. wherein n is 2 when M is a 
metal atom of group IVb of the Periodic Table of the Elements. 

26. The transition metal compound as claimed in claim 22. wherein 

M is a metal atom of group IVb of the Periodic Table of the Ele ments, n is equal to 2. 
L are identical or different and are each a substituted cvclopent adienvl group, where two 

radicals L are optionally linked to one another via a bridge Z and 
Z is CR 2 R 3 or SiR 2 R 3 or a unit Si-(CR 2 R 3 ySi which links two fragments I^MXX'A-R 1 -. 

with one another, where x is an integer from 0 to 10. 



if! 



X and X' together form a three-membered to five-membered hydrocarbon chai n which can be 
saturated or unsaturated and are unsubstituted or substituted bv one or more C-Cn- 
hvdrocarbon radicals, 

R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a C r C ?0 - 
alkvl group, a C r C 1 0 -fluoralkvl group, a C r C 10 -alkoxv group, a C-C-aryl group, a 
C r C 1 0 -fluoroarvl group, a C r C l 0 -arvloxv group, a C-Cn-alkenyl group, a C rCLmi 



arvlalkvl group, a C 7 -C 1 0 -alkvlarvl group, a C,-G ,-arylalkenyl group, or R 2 and R 3 
together with the atoms connected them form one or more rings, an d R 2 and R 3 are 
optionally bonded to L. 



i*; TL The transition metal compound as claimed in claim 22. wherein 
M is zirconium, 
n is equal to 2, 

L are identical or different and are each a substituted cvclopentadienvl gr oup, where two 
p radicals L are linked to one another via a bridge Z. where Z is CR 2 R 3 or SiR 2 R 3 and 

R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a C r CV 
alkvl group, a C r Cn-fl uoralkvl group, a C r C 10 -alkoxv group, a C-C-aryl group, a C^C^ 
flnoroarvl group, a Q -C 1 0 -arvloxv group, a C 2 -C 10 -alkenvl group, a C-Cn-arylalkyl group, a 
r 7 -r ]0 ^1ky1ar yl group, a Q-C^-arvlalkenvl group, or R 2 and R 3 together with the atoms 
connected them form one or more rings, and R 2 and R 3 are op tionally bonded to L. 

X and X' together form an unsaturated four-membered hydrocarbon chain w hose hydrogen 
atoms are optionally replaced bv C r C 7 ^alkvl groups. 

28. A process for preparing the compound as claimed in claim'22. 
which comprises reacting a compound of the formula II 



Hal 



Hal 



(H) 



with a compound of the formula III 

x e 



(HI) 



and reacting the reaction product with a compound of the formula AR 1 ^, where L, n, M, X 
and X' in the formulae II and III are defined for the formula IV and Hal is a halogen atom. 

29. A transition metal compound of the formula IV' 




where 

L and V are identical or different and are each a tt ligan d or an electron donor, 
M is a metal atom of group Illb. IVb. Vb or VIb of the Periodic Table of the 

Elements. 

X is a heteroatom or a hydrocarbon group having 1-40 ca rbon atoms, 

2T is a hydrocarbon group having 1-40 carbon atoms. 
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=BR.. -AIR 2 , -fie- -Q-. -S-. =SO. =S0,. -NR.. =C0. =PR 2 or =P(0)R 2 , where R 2 and R 3 
are identical or different and are each a hydrogen atom, a ha logen atom, a C-Cn-alkvl group, 
a fYr yfliinroalkvl group, a C 1 -C, 0 -alkoxv group, a C-C-arvl group, a CcC in -fluoroaryl 
group, a Cy c yarvloxv group, a C 7 -C 10 -a1kenvl group, a C-C-arylalkvl group, a Cd^m 
alkvlarvl group, a Co-C^-arvlalkenvl group and x is a number from ze ro to 18. or R 2 and R 3 
together with the atoms-connecting them form one or mor e rings and R 2 or/and R 3 can be 
bonded to T, and M 2 is silicon, germanium or tin. 



30, The transition metal compound as claimed in claim 29. wh erein the radicals L are 



identical or different and are each an unsubstituted or substitute d cvlclopentadienvl 
group. 

31. The transition metal compound as claimed in claim 2Sf. wherein the radicals L are 
linked to one another via a bridge. 

32, The transition metal compound as claimed in claim 29. w herein n is 2 when M is a 
metal atom of group IVb of the Periodic Table of the Elements. 



33. The transition metal compound as claimed in claim 29. wherein 
M is a metal atom of group IVb of the Periodic Table of the Elements, n is equal to 2. 

jj L are identical or different and are each a substituted or unsubs tituted cvclopentadienvl 
group, where two radicals L are optionally linked to one another v ia a bridge Z and 
Z is CR 2 R 3 or SiR 2 R 3 or a unit Si-(CR 2 R 3 1-Si which links two fragments L.M'XX'A-RL 
with one another, where x is an integer from 0 to 10. 

X and X' together form a three-membered to five-membered hydrocarbon ch ain which 
can be saturated or unsaturated and are unsubstituted or substitute d bv one or more C- 
C : o -hvdrocarbon radicals, 

R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a 
Cj-C ^-alkvl group, a C r C 1 0 -fluoralkvl group, a C -C Valkoxv group, a PcC ^ary! 
group, a Q -C yfluoroarvl group, a C r C n -arvloxv group, a Co-Cm-alkenyl group, a C ?: 
C 1t r arvlalkvl group, a O Cyalkvlarvl group, a C P -C r arylalkenvl group, or R 2 and R 3 
together with the atoms connected them form one or more rings, a nd R 2 and R 3 are 
optionally bonded to L. 

7 

34. The transition metal compound as claimed in claim 29. wherein 
M is zirconium. 
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n is 2. 

L are identical or different and are each a substituted cvclopentadienvl grou p, where two 

radicals L are linked to one another via a bridge Z. where Z is CR 2 R 3 or SiR 2 R 3 . 
R 2 and R 3 are identical or different and are each a hydrogen atom, a h alogen atom, a C.-C™- 
alkvl group, a Q -C Vfluoralkvl group, a C r C n -alkoxv group, a C-C-arvl group, a GcC,n= 
fluoroarvl group, a Q -C yarvloxv group, a C -C n -alkenvl group, a C,-C n -arvlalkvl group, a 
r 7 -r |0 -a1ky1arvl grou p, a C n -C r -arvlalkenvl group, or R 2 and R 3 together with the atoms 
connected them form one or more rings, and R 2 and R 3 are optiona lly bonded to L. 

X and X* together form an unsaturated four-membered hydrocarbon chain whose 
hydrogen atoms are optionally replaced bv C r C; 0 -alkvl groups. 

35. A transition metal compound of the formula IV 

L„M. I (IV) 
X' 



wherein 

L are different if n is 2. 3 or 4. and are each a 7t ligand or electron donor, 
n is equal to 1. 2. 3. or 4. 

M is a metal atom of group nib. IVb. Vb or VIb of the Periodic Table of the Elements. 

X is a heteroatom or a hydrocarbon group having 1-40 carbon atoms. 

XI is a hydrocarbon group having 1-40 carbon atoms. 

36. The transition metal compound as claimed in claim 3£ w herein the radicals L are 
different and are each an unsubstituted or substituted cvlclonentadienvl group. 



37, The transition metal compound as claimed in claim 35. wherein the rad icals L are 



# 



linked to one another via a bridge. 



CI 
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38. The transition metal compound as claimed in claim 35*. wherein n is 2 when M is a 
metal atom of group IVb of the Periodic Table of the Elements. 

39, The transition metal compound as claimed in claim 35. wherein 

M is a metal atom of group IVb of the Periodic Table of the Elements, n is equal to 2. 
L are different and are each a substituted or unsubstituted cvclopentadien vl group, where 

two radicals L are optionally linked to one another via a bridge Z and 
Z is CR 2 R 3 or SiR 2 R 3 or a unit Si-(CR 2 R 3 ySi which links two fragments L.M'XX'A-RL 

with one another, where x is an integer from 0 to 10. 

X and X' together form a three-membered to five-membered hydrocarb on chain which 
can be saturated or unsaturated and are unsubstituted or substituted bv o ne or more C- 
C : (r hvdrocarbon radicals. 

R 2 and R 3 are identical or different and are each a hydrogen atom, a ha logen atom, a 
r r C 2 0 -alkvl group, a C r ( yfluoralkvl group, a Q -Cyalkoxv group, a C.-C^-arvl 
group, a Cy c yfluoroarvl group, a Cy c yarvloxv group, a C-Cm-alkenyl group, a 
C 1 0 -arvlalkvl group, a Q -fyalkylarvl grou p, a C fl -Cyarvl alkenvl group, or R 2 and R 3 
together with the atoms connected them form one or more rings, and R 2 and R 3 are 
optionally bonded to L. 



40. The transition metal compound as claimed in claim 35. wherein 
M is zirconium. 
3 is 2, 

L are different and are each a substituted cvclopentadienvl grou p, where two radicals L 

are linked to one another via a bridge Z. where Z is CR 2 R 3 or SiR 2 R 3 and 
R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a C r Cn- 



alkvl group, a C r C. 0 -flunralkvl group, a C rC^-alkoxv group, a C-C,,-arvl group, a C^cC,^ 
flnnrnarvl group, a C -C yarvloxv group, a C -C 10 -alkenvl group, a q-C n -arvlalkyl group, a 
C.-C 1 0 -alkvla r Yl p rou p. a C ft -C 1fr arvlalkenvl group, o r R 2 and R 3 together with the atoms 
connected them form one or more rings, and R 2 and R 3 are o ptionally bonded to L 

X and X' together form an unsaturated four-membered hydroca rbon chain whose 
hydro gen atoms are optionally replaced bv C r Cyalkvl groups. 

41. A process for preparing the compound as claimed in claim 35. 
which comprises reacting a compound of the formula II 



Hal 



L n M 



(H) 



Hal 



with a compound of the formula III 



(HI) 



and reacting the reaction product with a compound of the formula AR 1 ^. where L, n, M, X 
and X' in the formulae II and III are defined for the formula IV. 



Hal is a halogen atom. 



42. A transition metal compound of the formula IV 



# 



X 



(IV) 



wherein 

L are identical or different and are each a n liea nd or electron donor. 
_n_ is equal to 1. 2. 3. or 4. 

M is a metal atom of group Illh. IVb. Vb or VIb of the Per iodic Table of the Elements, 

X is a heteroatom. a C r C n -arvl group, a C 7 -fyarv1a1kvl group, a C,-C>-alkvlarvl 
prnn p or a C ft -CVarvlalkenvl group. 

XI is a hydrocarbon group having 1-40 carbon atoms. 

43, The transition metal compound as claimed in claim 42T wh erein the radicals L are 
different and are each an unsubstituted or substituted cvlclopen tadienvl group. 

44, The transition metal compound as claimed in cla im 42. wherein the radicals L are 



linked to one another via a bridge. 

45, The transition metal compound as claimed in claim42. wh erein n is 2 when M is a 
metal atom of group IVb of the Periodic Table of the Elements. 



M is a metal atom of group IVb of the Periodic Table of the Elem ents, n is equal to 2. 
L are different and are each a substituted or unsubstitu ted cvclopentadienvl group, where 

two radicals L are optionally linked to one another via a bridge Z a nd 
Z is CR 2 R 3 or SiR 2 R 3 or a unit Si-(CR 2 R\-Si which links two fragments LM'XX'A-RL 

with one another, where x is an intege r from 0 to 10. 
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The transition metal compound as claimed in c laim ^2. wherein 
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X and X' together form a three-membered or five-membered hydrocarbon cha in which 
ran he saturated or unsaturated and are unsubstituted or substituted bv one or more C- 
C : o -hvdrocarbon radicals. 

R 2 and R 3 are identical or different and are each a hydrogen atom, a ha logen atom, a 
C r C : o -alkvl group, a C |-C 1 0 -fluoralkvl group, a C r C l0 -alkoxv group, a C-C-aryl 
group, a C r C 1 0 -fluoroarvl group, a C r C n -arvloxv group, a C-C i n -alkenyl group, a d 
r i 0 -arv1alkvl group, a C -C ^-alkvlarvl group, a C-C»-ar vlalkenvl group, or R 2 and R 3 
Cj together with the atoms connected them form one or more rings, and R 2 and R 3 are 

optionally bonded to L. 



47. The transition metal compound as claimed in claim 42. wherein 
M is zirconium. 
n is 2. 

L are different and are each a substituted cvclope ntadienvl group, where two radicals L 

are linked to one another via a bridge Z. where Z is C R 2 R 3 or SiR 2 R 3 and 
R 2 and R 3 are identical or different and are each a hydrogen atom, a h alogen atom, a C.-C™- 
alkvl group, a C 1 -C. ^-fluoralkvl group, a C r C 10 -alkoxv group, a C-C„-arvl group, a Cede 
flnnroarvl group, a C -C ,-arvloxv group, a C -C^-alkenvl group, a q-C^-arvlalkyl group, a 
r r r |0 -allfYlaryl grou p, a C„-Cyarvlalkenvl group, or R 2 and R 3 together with the atoms 
connected them form one or more rings, and R 2 and R 3 are optionally bonded to L. 



# 



48. A compound selected from the group consisting of 

Bis (methylcvclopentadienyl) ZrCH 2 CHCHCH 2 ; 
Bis (n-bu tyl-cyclopentadienyl ) ZrCft,CHCHCH 2 ; 
BisindenylZrCH 2 CHCHCH 2 ; 

( tert.butylamido) dimethyl (tetramethvl-TiS-cyc lopentadienyl) si- 
lan-Zr+CH 2 CHCHCH 2 ; 

Bis ( 2-methylbenzoindenyl ) ZrCH 2 CHCHCH 2 ; 
Dimethylsilandiylbis (2-methyl-indenyl) ZrCH 2 CHCHCH 2 ; 
DimethylsilandiylbisindenylZr*CH 2 CHCHCH 2 ; 
D imethylsilandiylbis (2-methylbenzoindenyl) ZrCH 2 CHCHCH 2 ; 
Dime thylsilandiyl (2-methylbenzoin denvl) (2 -methyl- indenyl), 

ZrCH^CHCHCH 2 ; 

Dime thylsilandiyl (2-methylbenzoindenyl) (2 -me thyl- 4 -phenyl indenyl) 
ZrC H 2 CHCHCH 2 ; 

Dimethylsilandivl (2 -me thl indenyl) (4-phenylind envl) ZrCIfcCHCHCHa ; 
Dimethylsilandiylbis (2-methyl-4-p henvl-indenyl) ZrCH 2 CHCHCH 2 ; 
Dimethylsilandiylbis (2-methyl-4, 6- diisopropyl-indenyl) Zr* 

CH 2 CHCHCH 2 7 „ 
Dimethylsilaniylbis (2-methyl-4-naphtyl-inden yl) ZrCBaCHCHCH 2 ; 
I sopropyliden(cyclopentadienyl) (fluoreny l) ZrCH 2 CHCHCH 2 ; 
Isopropyl iden(cyclopentadienyl) (indenyl) ZrCH^CHCHCifr ; 
[4- (nS-Cyclopentadienyl) -4,7, 7-trimethyl- (nS-4 .5.6 . 7- tetrahydro^ 
in denyl) ZrCH 2 CHCHCH 2 ? 

Dimethylsilandiylbis (2-methyl-indenyl)ZrOCH2CE 2 CHa; 
DimethylsilandiylbisindenylZrOCH 2 CH 2 CH 2 ; 
Dimethylsilandiylbis (2-methylben zoindenyl) ZrOCH 2 CH 2 CH 2 ; 
Dimethylsilandiyl(2-methvlbenzoind envl) (2-methyl-indenyl) 

Zr OCH 2 CH 2 CH 2 ; . 
Dimethylsilandivl (2-methvlbenzoinde nvl) (2-methyl-4-phenylindenyl) 

ZrOCH 2 CH 2 CH 2 ; 

Dimethylsilandiyl(2-methlindenyl) ( 4-phenylindenvl)Zr0afcCH 2 CH 2 ; 
Dimethylsilandiylbis (2-methyl-4-p hanvl-indenyl) ZrOCH^HgCHgx 
Dimethylsilandiylbis (2-methvl-4 , 6-d iisopropyl-lndenyl) 
ZrOC H 2 CH 2 CH 2 ; * 

Dimethylsilandiylbis (2-methyl-inde nvl) ZrCH^C (CH 3 )C(CH 3 )CH 2 ; 
DimethylsilandiylbisindenylZrCH 2 C (CH,.) C (CHi) CH 2 ; 
Dimethylsilandiylbis (2-methylbenzoi ndenyl) zr*CH ? C (CH 3 ) C (CH 3 ) CH 2 ; 
Dime thylsilandiyl (2-methylbenzoindenvl) ( 2-methyl-indenyl) 
ZrCH,C(CH-.)C (CH^CH 2 ; 

Dimethylsilandivl (2-methvlbenzoin denvl) (2-methyl-4-phenylindenyl) 
ZrCH 2 C (CH 3 ) C (CH 3 ) CH 2 ; 



• » 



Dimethvlsilandivl (2-methl indenvl) (4-phenylindenyl) 
ZrCH 2 C (CH 3 ) C (CH 3 ) CH 2 ; 

Dimethylsilandiylbis(2-methyl-4-ph envl-indenyl) 
Zr CH?C ( CHi ) C ( CH 3 ) CH 2 ; 

Dimethyls! landiy Ibis (2-methyl-4 t 6- diisopropyl-indenyl) 

• Z rCH 2 C (CH 3 ) C (CH 3 ) CH 2 ; 
5imethylsilaniylbis(2-methvl-4- naphtvl-indenvl) 

ZrCH 2 C(CH 3 )C(CH 3 )CH 2 ; 

Melbhyl phenylmethylen- (f luorenyl) (cyclopentadienyl) ZrCtfcCHCHCH 2 ; 
Diphenyl methylen-(fl^o^enyl) (cyclopentadienyl) ZrCH 2 CHCHCH 2 ; 
Isopropyliden- (3-methylcyclopentadienyl) (fluorenyl) 
O ZrCH 2 C HCHCH 2 B- (C 6 F 5 ) 3 7 

Ci Dimethylsilandiyl- (3-tert . -Butyl cyclopentadienyl) (fl uorenyl) 
5! Z rCH 2 CHCHCH 2 ; 

jj. 1 pjphenylsilandiyl- (3- (trimethylsilyl) cyclopentadienyl) (f luorenyl) 
ffi zrCH 2 CHCHCH 2 ; 

i; phenyi methyTsilandiylbis (e -me thyl -indenyl) ZrCH 2 CHCHCH 2 ; 
W phenylme thyl s i landiy lb is indenylZrCH 2 CHCHCH 2 ; 

L phenyl methylsilandiylbis (2-methyl-4, 5-benzoindenyl) ZrCH 2 CHCHCH 2 ; 
W phenylmethylsilandiylbis (2-methyl-4, 5-benzo indenyl) (2-meth.yl 

r-\ -indehyl) ZrCH 2 CHCHCH 2 

|i Phenylmethylsilandiyl (2-methyi-4 , 5-benzoindenyl) (2-methyl-4 

G -phenyl indenyl ) Z rCH 2 CHCHCH 2 ; 

H" Phenyl methylsilaniyl (2 -me thyl indenyl) (4-phenylindenyl) 

ZrCH 2 CHCHCH 2 ; ~„~~nv 
Phenylmet hyls ilandiylbis (2-methyl-4-phenyl-indeny l ) ZrCH 2 CHCHCH 2 ; 
Phenylmethyls ilandiylbis (2 -ethyl -4 -phenyl- indenyl) ZrCH 2 CHCHCH 2 ; 
Phenylmethylsilandiylbi s (2-methyl-4, 6-diisopropyl-indenyl) 
" ZrCH 2 CHCHCH 2 ; 

Phen ylmethy lsilandiylbis (2-methyl-4-naphtyl-indenyl)ZrCIfeCHGHCH 2 ; 

Ethylenbis (2 -me thyl -indenyl) ZrCH 2 CHCHCH 2 T ' ~~ 

EthylenbisindenyizrC^CHCHcd " 
Ehtylenbis (2-methyl-4, 5-benzoindenyl) ZrCH 2 CHCHCH 2 ; 
Ethylen(2- methyl-4, 5 -benzoindenyl) (2 -methyl- indenyl) ZrCKzCHCHCHa; 
Ethy len(2-methyl-4, 5-benzoindenyl) (2-methyl-4-phenylindenyl) 
ZrCH 2 CHCHCH 2 ; 

Ethyl en(2-methylindenyl) (4-phenylindenyl) ZrCH 2 CHCHCH 2 ; 
Et hylenbis (2-methyl-4, 5-benzoindenyl) ZrCtfrCHCHCHTT 
Ethylenbis ( 2-methyl-4-phenyl-indenyl) ZrCH 2 CHCHC5T; 
Ethylenbis (2-raethyl-4, 6-diisopropyl-indenyl) ZrCH 2 CHCHCH 2 ; 



Ethylenbis (2-methyi^^naphtyl-indenyl) ZrCT 3 CHCHCH 2 ; 
Ethylenbis (2-ethyl-4-phenyl-indenyl) ZrCH 2 CHCHCH 2 ; 
E thyl enbis (2-erthyl-4, 6-diisopropyl-indenyl) ZrCH 2 CHCHCH 2 ; 
Ethylenbis (2-ethyl-4-naphtyl-indenyl) ZrCH 2 CHCHCH 2 ; 
Dimethylsilandiylbis (2-ethyl-4-phenyl-indenyl) ZrOfcCHCHOfr. 

Dim ethylsilandiylbis (2,3, 5-trimethylcyclopentadienyl) 

ZrCH 2 CHCHCH 2 ; 

1, 6- {Bis [methylsilyl-bis (2-methyl-4-phenyl-indenyl) Zr-tCH 2 CHCHCH 2 
B-(C6Fs)3l } hexan; 

1,6- {B is [methylsilyl-bis (2-ethyl-4-phenyl-indenyl) 
Zr+CH 2 CHCHCH 2 B- (C 6 F 5 ) 3 ] } hexan; 

1,6- {Bis [methylsilyl-bis (2-methyl-4-naphtyl-indenyl) Zr+CH 2 CHCHCH 2 
B-(C 6 F 5 ) 3 ] } hexan ; 

1 , 6- {Bis [methylsilyl-bis (2- methyl-4, 5-benzoindenyl) Zr*CH 2 CHCHCH 2 

B-(C 6 F S ) 3 J > hexan; ~ ~ 

1,6- {Bis [methylsilyl- (2-methyl-4-phenyl-indenyl) (2-methyl-inde- 

nyl) Zr- t -CH 2 CHC HCH 2 B- (C 6 F S ) 3 ] } hexan; 
|i l, 2- {Bis [methylsily l-bis (2-methyl-4-phenyl-indenyl) Zr^CH 2 CHCHGH 2 
iTI B-(C 6 F S )3] }ethan; 

y- 1,2- {Bis [methy lsilyl-bis (2-ethyl-4-phenyl-indenyl) Zr*CH 2 CHCHCH 2 
B-(C 6 F 5 ) 3 ]}ethan; 

1, 2- {Bis [methylsilyl-bis (2-methyl-4-naphtyl-indenyl) zr*CH 2 CHCHCH 2 
B-(C 6 F S ) 3 ] } ethan; 

1,2- {Bis tmethylsilylrbis (2-methyl-4, 5-benzoindenyl) zr*CH 2 CHCHCH 2 
B-(C 6 F 5 ) 3 ] }ethan; an d 

1, 2- {Bis [methylsilyl- (2-methyl-4-phenyl-indenyl) (2-methyl-inde- 
nvl) Zr-"CH2CHCHCH 2 B- (C 6 F 5 ) 3 1 lethan. ~~ ~~ ~~~ 



49. A transition metal compound of the formula IV 

X 



■.ri 



L n M. | (IV) 



wherein 

L are identical or different and are each a n ligan d or electron donor. 
n is equal to L 2. 3. or 4. / 

M is a metal atom of group Illb. IVb. Vb or VIb of the Periodic Table of the Elements. 
X is a heteroatom or a hydrocarbon group having 1-40 carbon atoms. 



X* is a hydrocarbon group having 1-40 carbon atoms. 

with the proviso that at least on L is a substituted or unsu bstituted indenvl. 

50, The transition metal compound as claimed in claim 49. wherein the rad icals L are 
linked to one another via a bridge. 

51, The transition metal compound as claimed in claim 49. wherein n is 2 when M is a 

metal atom of group IVb of the Periodic Table of the Elements. 

52 The transition metal compound as claimed in claim 49. wherein 
— - 

M is a metal atom of group IVb of the Periodic Table of the Elements, n is equal to 2. 

where two radicals L are optionally linked to one another via a bridge Z and 
Z is CR 2 R 3 or SiR 2 R 3 or a unit Si-(CR 2 R 3 ySi which links two fragments L.M'XX'A-RL 

with one another, where x is an integer from 0 to 10, 

R 2 and R 3 are identical or different and are each a hydrogen atom , a halogen atom, a 
C r C 2 0 -alkvl group, a C r C n -fluoralkvl group, a C ,-C, n-alkoxv group, a C^C ,^aryl 
group, a Q -C 1 0 -fluoroarvl group, a C r C n -arvloxv group, a C-Cn-alkenvl group, a C 7 - 
C 1 0 -arvlalkvl group, a C .-C 10 -alkvlarvl grou p, a CyCyarv lalkenvl group, or R 2 and R 3 
tog ether with the atoms connected them form one or more rings, and R 2 and R 3 are 
optionally bonded to L. 

53. The transition metal compound as claimed in claim 49. wherein 
M is zirconium. 
n is 2, 

where two radicals L are linked to one another via a brid ge Z. wherein 
Z is CR 2 R 3 or SiR 2 R 3 and 

R 2 and R 3 are identical or different and are each a hydrogen atom, a halogen atom, a C r C™- 
alkvl group, a C r C T ^fluoralkvl group, a C r C n -alkoxv group, a C-C-arvl group, a CcC»c 



# # 



flnnroarvl group, a C -C yarvloxv group, a C, -C )0 -alkenvl group, a C-C-arylalkyl group, a 
C 7 -C 1 0 -alkvlarvl proup. a Cycyarvlalkenvl group, or R 2 and R 3 t ogether with the atoms 
connected them form one or more rings, and R 2 and R 3 are optionally bonded to L. 



p: 
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